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2 o B AFoAE M F2E FENA SAF d529 JheAES sk flske, @] 70% olekE
FEES AXSIY, det2elA AdlE, SEAIUA Adls, matrixmetallopoteinases (MMPs) 9] @l
mRNA 23 A3 %S =A3I9}. Elastase®t collagenase As|&EA4-S 1000 ug/mL w=olA zZ+z+
37.8%% 45%°] AA BAE AAE YeEASE AfotHZoA 2 detg FE25 AZE &S gt
A3 100 pg/mL =04 96%2] HEES Bt 7 gL FE2ES A3 A-FobAEolA matrix
metalloproteinase—1 (MMP—1), matrix metalloproteinase—2 (MMP—2), matrix metalloproteinase—3
(MMP—3) ¢] gl it 9 mRNA 3 94 &35 &gk A3 il d dd-2 100 pg/mL FEA 63%,
43%, 49%2] AdE&S JEFA L, mRNA 8 A= F25 =] 100 ug/mLoAA 2k 82% 79%, 82%2]
Ael-&S YeERHATE o]23 A2 Hol 7] 70% e FE2Eo] FENANE JA IAE LAAEAY
80 715 Aoz ATFHGTH

Abstract: In order to investigate the possibility of Sesamum indicum L. (S. indicum) extract as an active ingredient for
wrinkle-care cosmetics, we prepared 70% ethanolic extract of S. indicum and measured its elastase inhibitory activity
and collagenase inhibitory activity. We also evaluated the effect of S. indicum extract on protein and mRNA expression
of MMPs in fibroblast cell (CCD-986sk). For anti-wrinkle effects, elastase inhibition activities and collagenase inhibition
activities were 37.8% and 45% at a dose of 1,000 ug/mL of S. indicum 70% ethanol extract. For a cell viability test,
measured on fibroblast cell by ethanol extract of S. indicum, results showed 96% with cell viability at 100 ug/mL
concentration. According to the results of western blot of ethanol extract from S. indicum the expression of the matrix
metalloproteinase-1 (MMP-1), matrix metalloproteinase-2 (MMP-2), matrix metalloproteinase-3 (MMP-3) protein was de-
creased by 63%, 43%, 49% at 100 ug/mL concentration. Reverse transcription-polymerase chain reaction (PCR) of etha-
nol extract from S. indicum showed that the expression of MMP-1, MMP-2, MMP-3 mRNA was decreased by 82%,
79%, 82% at 100 ug/mL concentration. The findings suggest that 70% ethanol extract from S. indicum has potential
as a cosmeceutical ingredient with anti-wrinkle effects.
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LA

A ALsl= A s o] wiste} Az de, o
B3} AT 7 B AHIAEY] oA gFEe] EokA AL
Rom, Hx 75 2 @] gk #alo] FopA|a 9l
ok 71 7k “obFgEA UelE He e A-dATI
7] 9% sPdE A Jide] a7 = U] F
w3leE HgEA Y HlxE BejolA YEhe dtie
2 =3l (chronologic ageing)®} B FF4H2] =EF-oA
doju= BRIA =8(actinic ageing)Z T-EH TF Ul A|
g F53 199 95, vEAEEe] 4 T2 A
St wslol| A HEREW, dFo] ALjilo] EHH
5 473821 collagen¥} elastin®] A =1, AL
e FEH U BdEHARFS EHo] S35
FEI} FEA DL =S A= AL Fiest Aol A
A TH2-4]. A W g4k Ao = gl A
A (Fre}2-8) 2 matrix metalloprotease (MMPs) -3
7o} collagen w3l 52 %I AHA &3}
E FEFO2ZH I35 collagens T4 I -
g EgEs AT, 9RFE FA4E ol EA
HUH5,6]. MMPs+= 728} 7|54 40l W} collage-
nase, gelatinase, stromelysin, matrilysin, membrane-type
MMP (MT-MMP) S22 UFoiXtH7]. MMP-1-&
collagenase 122 ¢#A o™, type 13 I colla-
gene 7|HZ MW, stromelysin 121 E EE =
MMP-3-2 7] A 9}te] type IV collagnes w3ll3HH zym-
ogen?l pro MMP-1S &/ 3} A ZITH8]. Gelatinase$!
MMP-2= MMP-19]] &3] Zsid Z2hl =4<5< H
A Fals] o wslo] a3 IS Itk MMPs
A stol o3t Zeball ol A2 AAl AR o
& =715 AARIA AP-19] 23S E3TH9,10].
weba g5 MzFAH aiE FAse 7EE
s 7 EN A RE FhA & F Ue B2
ojvf ¥H-5 A4Sk 71 41U collagens w3 5t
© MMPs®] AHdS Ao = nfo] F5, &
g A T TS dATIE Bl R ATE A
SHoH 11

B AT 2209 ZANS. indicum)= I Pedalidaceae)
o Lol 1Y 2RAE2A T 165 60502
TFEY Sesamum<s-& 37E°] o™ FaAFTL S

indicum©|BH12]. = SHE& FA S ofr] it

O
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= g&olr] 24K methionine &)°] Bol o o
), 371X 53] A3 Ho] vE AFRT BT
A3 i 58 Hlasls w Zg, <, ofd, &, ¥lEr]
Bl1, B2 & Yo}l S(RIEM A%} C= F3HA &5)°l
FHSHAl FrE ol ATHI3). 7= obAotell A A ul
He ol T83% 1A T4 FEE A= AlAL
9] oF 27%E AFAIStAL Ut} 7159 AE 3 Akt

- ST AR 14]. DA FEol | A7 @

T e BT $ A AuEEA, 54 &
EZAQ 712HQ1 71E & A 2 A,
2220 a5l glad AES o wol i3}
I e Al g A7 BuoA yelga ot
[15,16]. 70 o] T FHgo] Fjiof n|x= F3F
(1712, 7] AR w2 gl ke Wol[18], 270

ARE, A AdgE FE=S ol 83 FFE 29 A
P HIRE ol ofo] & dATts, A olEs

MMP-2, MMP-32] ©haid 2+ 2l mRNA A &
Hs RISt FF Aol =gl He= 7T sHE
AR Y TeAS AH R A i)

A Azl —20 CToll BASFAA A
24 AFE3IATL

22, 7171 & Aot

zgoa &7 4o AgE Aokl 4phenyl-
azobenzyloxycarbonyl- Pro-Leu-Gly-Pro-D-Arg, porcine
pancreas elastase, N-succinyl-L-ala- ala-ala-p-nitroanilide,
Ykt Az )

oFoll AF&3t Isocove’s modified Dulbecco’s medium

collagenase ‘5 Sigma (USA)A]



CCD-986sk A3 u 74 &l
(IMDM), fetal bovine serum (FBS), phosphate buffered
saline (PBS), penicillin/streptomycin, trypsin< Sigma
(USA), Thermo Scientific Hyclone (USA) % Gibco
(USA)N A F+iske] AREsETh A2 =4 Sl
AH-8-% hemocytometer (Marienfeld, Germany), 3-[4,5-
dimethylthiazol]-2-yl]-2,5-diphenyl-tetrazolium bromide
MTT)E Sigma (USA)NA TFU3FH M,  dimethyl
sulfoxide (DMSO)+= BioShop (Canada)ollA T3}
AL-&3FA T Western blot®] 12 A0 MMP-1,
MMP-2, MMP-3, f-actin®] primary antibody<%} goat an-
ti-mouse 52| secondary antibody+= Santa Crus (USA)°ll
A FUSIA T RT-PCRO ©]&-3 GoScript™ reverse
transcription system-= Promega (USA)ollA] T3} A}
4319t} Davinch-Chemi™ imager CAS-400SM system
(Davinch-K, Korea), UV transilluminator (BioTop,
Switzerland), Mini-Protean® tetra cell, Mini Trans-Blot®
cell (Bio-Rad, USA)S AH&3}19] T}

2.3, M= HHQ

B Ao o]&3 CCD-986sk= ATCC (American
Type Culture Collection, USA)oll 4] E-FREgko ™, vk
2 10% FBS$} 1% penicillin/streptomycin (100 U/mL)S
A7k IMDM WA & ARSI O H, 37 T, 5% CO,
incubator®l] ¥l &Fs}H T}

2.4, Elastase Xsligtd =X

Elastase A& AL Cannell 52 HHH[20]
w2} 43R} 71- 24 N-succinyl-(L-Ala);-p-nitro-
anilide (Sigma, USA)E AH&-3td 37 CellA] 30 minZt
71d 25 ¥ QYA == ponitroanilide®] A F= 445 nm
oA ZAsATE F, 4 ANPFLAS ¢4 v57F HE
E ZAI5F 40 ul® 96-well plateol] F3taL, 50 mM
Tris-HCI buffer (pH 8.6)°ll =<1 2.5 U/mL porcine pan-
creas elastase (Sigma, USA)-8Y 40 uLE 7} 3 7|
2 50 mM Tris-HCI buffer (pH 8.6)°l =<1 N-succinyl-
(L-Ala)3-p-nitroanilide (0.5 mg/mL)= 80 uL 7}3}d
30 minZt §HEAIA 71HERE A EH = ponitroanilide
o] AAAFS 445 nmol A ZH3IA T Elastase A3l E
A2 NEE&AY ATl FH7HY §8 % HAas
2 yehfdo

e 2EE BT WY AT 379

BB AM(%) =
(1-ANER =37 $35) < 100
2.5. Collagenase Xt é?é‘,'

Collagenase #3124 =742 Wunsch E€} Heindrich
HGe] w210l e} =7 o}%lﬁk ST E01M
Tris-HCI buffer (pH7.5)° 4 mM CaCLE %7}3l4, 0.3
mg/mL2] 4-phenyl azobenzyloxycarbonyl-Pro-Leu-Gly-
Pro-D-ArgE =<1 7]1& Y 125 uL L A58 50 uL2]
E3Be 0.2 mg/mLe] collagenase 75 uLE 715l
AL A 20 mingt WA FF F 6% citric acid 250 uL =
o] k8-S AR AlZl &, ethyl acetate 1.5 mLE 37}
3te] 320 nmoll Al F3EE S35 Collagenase A
B AegAe Aot F7e 3= A
2E2 YT

23 A3(%) =

(1= ASH7RE BT F85) x 100
2.6. MTT AssainI olgt M M=g =X

ME AEE FAL Carmichaele] WH[22]0] okt
=4 3}%13} Aol EZ(CCD-986sk) S 96-well plate©l]
5 x 10* cells/welle] =A 0.18 mL #F3}3, ASE
TEHEE 2A 8 0.02 mL H7FE $ 37 T, 5% CO,
incubator®l| A 24 h ¥ ¥ttt =T A28} FF
o] FHRTE FUtsl T3} =HoE wiFsiAth
7)) 2.5 mgmL FEE A 23 MTT €94 0.04 mL
£ 7¥std 3 h vigE F A S AASL 2 well
g DMSO 0.1 mLE 7}ste] Aol A 30 minZt ¥
71 %] ELISA reader® 540 nmol A §H =S =4
o A 54 S8 A& Ve F37F
EH}E 282 YeERQIT

O o
>

o 32

-

27 Western BlotS S8t CHlAl sl =1
E70AAR] MMP-1, MMP-2, MMP-32] &4S
l'ﬂ_7] 3ted M EZF CCD-986sk-S 100 mm tissue cul-
ture dishol] 3 ¥ 24 h &< w3t MEZE HA
s AZTL MAE AAD T 22ES wEE AT
g iR R 24 ~48 h WS T A WA E AAG L
PBSE 2% AMH3)|F3UTh.  Radio-immunoprecipitation
assay (RIPA) buffer 10 mL®l| complete mini 1 tabE 7}

I
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Table 1. Sequence of the Primers Used for RT-PCR

Gene Primer Sequence (5° —3’)
Sense TGA AGG TCG GTG TGA ACG GAT TTG GC
GAPDH Anti-sense CAT GTA GGC CAT GAG GTC CAC CAC
Forward AGC GTG TGA CAG TAA GCT AA
MMP-1 Reverse TTG CCA TCC TTC TCA AAG TTG TAG G
Forward TTG CCA TCC TTC TCA AAG TTG TAG G
MMP=2 Reverse CAC TGT CCA CCC CTC AGA GC
Forward TTG TTC TTT GAT GCA GTC AGC
MMP-3 Reverse GAT TTG CGC CAA AAG TGC

3 100 uLZ E31314 4 C 13,200 rpmolA] 20 min7t

A4 ZEsith A4 2Eske] @2 4592 BCA

protein assay kitE AH&sto] A 7Fst] 20 pLeo] Tz
€ 10% SDS-PAGE’3olA 71953l East3t
2218 @ E-S polyvinylidene fluoride (PVDF) mem-
brane®l &7 T3 A-29l4 1 h blocking buffer (5%
skim milk in TBST)ollA] Bl FAIATE 12} FAE 814
ske] 4 CollA sh=7F W3 A1Z F, B4 10 min 74
S =2 tris-buffered saline and tween 20 (TBST)= 33] Al
HskaL 22k FAE Aol 2 h vkt 33 A1H
g % Davinch-Chemi™ imager CAS-400SM system=
olgsto] W= el B LT,

E5t mRNA 25 &%

I

2.8. Reverse Transcription PCRZ&

2.8.1, Total RNA £2| 2! cDNA &M

M ZE 100 mm culture disholl cell seeding®t ¥ 24 h
AU F FEES TEHE XSt 4 h T
QF wiFSFATE WAl T AE AAT F trizol lysis
buffer& 7} welloll 1 mL2 &F3t] HEZE lysis & &
chloroform 200 uLE &5t 20 s7t 9ot 2 50
FATE 2 % 13,200 rpmolA] 20 mingt 94 25t
-5 isopropanol 0.5 mLo] E%E FH &A
AT THA] 13,200 rppmoll Al 20 minZt 422 SH3A
i, I AFNS AAT T 75% EtOH-DEPC waters
z 3ka] 13,200 rpmol A 5 minZt
AAT F AoA HAZA
ste] =21 % 96-well plate
195 uLE 3718k 260 nm,

TS 2431 total RNAYS =

o A

M
X

N

thatabadEss| A, Al 428 A 4 &, 2016

A3+ T} Oligo (dT) 15 primer (500 ug/mL) 1 uL, %
gk RNA (2 ug)$} nuclease free water= 10 uLE SHF11
75 CollA 5 mingt ¥H-3A1Z1 & 5X reaction buffer,
MgCl,, PCR necleotide mix, RNasin® inhibitor, reverse
tra riptase, nuclease-free waterE 34 7}8te] 25 Tl Al 5
min, 42 CollA 60 min, 70 CollA] 15 min7t RH-&AIA
cDNAE P8 Hh

2.8.2. Reverse Transcription PCR

MMP-1, MMP-2, MMP-3%1A4}El] tig mRNA 23
< Yolry] 93t PCRE AAISIATE Adol AR
3} primer sequences= Table 13} 2T} PCR tube®ll 5X
green GoTaq Flexi buffer, MgCl,, PCR nucleotide mix
(10 mM), primer, GoTaq DNA polymerase, nuclease free
water, /3¢ ¢cDNAE H7l8t & 412 & PCRS 4
331t MMP-1, MMP-2, MMP-3= Z+2F 94 C 30 s,
56 C 60 s, 72 C 1 min (35 cycles)S 3T} PCRE
4 A7 3 0.002% ethidium bromide’} 71 1.5%
agarose geloll 100 VOlA 40 mint A7]9% & UV
transilluminatorS ©]-83t] MEE SQlste] £ A=

SFAT

2.9. SAXE|

HE AYe 33 wtEo g §sle] P9} gFH
22 Jeiliglar, 23 FAA 2= SPSS10.0 (USA)
softwareE AHESF oM, FolAb AT BAHEA
(analysis of variance ANOVA)< 3+ % o = 0.05 <0
4] Turkey’s HSD testol] 2J3] #2]4d-S &3

=
%
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Figure 1. Effect of S. indicum on inhibition of elastase. Each
values represents mean + S.D. of three individual experiments.
Significant as compared to control ((p < 0.05, “p < 0.01).

T
3.1. Elastase &4 x|
el m sk 9 7o) Xa) 22 Lo 45 o]
A= collagen?} ¥ F-2] &H Ao BHH elastin®] T&E
W T2E P4t e, olEd 1ET FE27 7
XA = elastin®] elastaseol] 2]3] Esl=o] F]FI}
A3 FFo] 23] 1 F F5 A dHst
Al A= O] A& elastin 23l AR elastase] S-S
Xia"]ﬂ o2 g8 AFHEE A F Aok 19
A7 ANEH-E FEE0] elastase A A= 4
1315 A3} ) dgbs FE2EAA 571 5
of uwhe} }i/\%“ = gAlEE s IRIE T ¢
, F3FE 1000 pug/mLol A 37.8%= i 4
‘/]’EPWOiE}(Flgure 1.

—

AR

_19, 32 N oo llj
onol' tlo |
ﬂl —E‘ = m>~ IjN

l

3.2, Collagenase 4 AA|
4], 3|, vtz oz FAE ] e IAFE col-
lagen T F2] 80 ~ 90%E AASIA A& T8 F
Z SHEZ type- [ collagen®] THHFES A3
type-II collagen, fibronectin 522 A% o] o} 1}
o7} 7 gtoll whet AdfrobA|l 2 o] 283 AlZ47) 7
43} collagenase®] 2H-g-o] F7iste] FebAle] 7t
P/t ST =N miIle g, &, ©§Eo] i
Hh collagen®] e 3H w3t gl FEAA - w5

YA #AE 7FAAL TH24-26]. - AP A= Al

& 728 37E WY AT 381

3

[]
(=]

(o]
=

Inhibition rate (%)

=
=

ol

100
Concentratlon(ungL)

Figure 2. Effect of S. indicum on inhibition of collagenase.
Each values represents mean + S.D. of three individual
experiments. Significant as compared to control (p < 0.05, “p
< 0.01).

9714 SlEs Bafehs AR I5

XA 7] collagenase &30 v A& DS =4
g A3} 500 pg/ml FENA 31%, HIEFEE 1000
ug/mLA A= 45%=2 &S JAsIE o, A &3
= 557t S71l wet {ofsiAl 571k thFigure
2). o]} ZA2 AAE Kol ) FEFEL IHEEH A
3t & G5S AUl 715 AANEAY TS
E-o:]“r‘Mq'

m[o &

T A0F
fof o3l &3 71 MTT tetrazoliumsS A4S

w= B84 9 MIT formazans "g‘“\]?]‘:ﬁl oA
A ZAsE AAEOE FREE 550 nm A
spgel Al Heh7k Brh27). Adfroba A 2 ofet

& FEE A} AZFH PN GFL FA5)
A4 MTT assay s ©]-&3t] ME HEE&S SH3
AThFigure 3). T & FE25S FEH(, 10, 50,
100, 500, 1000 ug/mL)= *&J3}3laL, L A3t 100, 500,
1000 ug/mLoNA 96%, 64%, 51%% ZAaHE AL &
A 4= ARG mEhA B Ao A CCD-986sk Al
q]g] u}uﬂ;‘g_ma 1:11 mRNA 1:11--3:] Z_;g% ;5:]_0]—3]_7] _?,]
A HZ AYEE0] 100% 77 511 25, 50, 100
pug/mLs A8 T
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Figure 3. Effect of S. indicum on proliferation of CCD-986sk.
CCD-986sk cells were incubated for 24 h in IMEM medium
containing 10% FBS, were treated with various concentrations
of S. indicum for 24 h and cell viability was measured by
MTT reagent. Each values represents mean = S.D. of three
individual experiments. Significant as compared to control (‘p
< 0.05, “p < 0.01).

3.4, MMP—1, MMP—2, MMP—-32| T &l Bl5{o| oA
&o|

MMPs= @AI7EA] oF 2091 F ool TR/ =
Ao F dHA 9o, G FHFol ofdS 2 &
& ol Fofl a42A 20k 7]l w2 collage-
nase, stromelysin, interstitial, gelatinase, membrane type
MMP 5902 FE37]|% 3T}H28]. MMP-1, MMP-2,
MMP-3 /3 2] %A= collagen #31E Z4AAZ 4= Q)
o]= HRo] FE S AA A F g}\a ZAolg}
FHEAAL, MMP-1, MMP-2 2 MMP-3 %14}2]
A HANsE SASH TH(Figure 4). UVAE A&
2} AehA &2 73S vlalste] Cond} Nor
ABFAAL, UVAE A e o2 MMPs7H 274 3}
< AT & JATh I A MMP-1S 557
Z71ghell wel g Byo] JAEE AS g
2)\01_]7_ 1\/11\/[1)_29] 1:]—\3117‘5__1 g 7337,]- iLyH oﬂE]-_Q_
FEEES AHESHA Z+= controlT I HIRFS w 100
ug/mLeoll A 43%2] & A5 BYTH MMP-3& 5%
7b F7 stell kA el o] A E AL, 100
ug/mLol A 49% Tz My A &S 0T F
At

fol
i

o

1=

Nrﬂkmrsﬁrﬂmﬂ
>EFMJA

-h

aabEsts| A, Al 428 Al 4 &, 2016
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Figure 4. Effect of S. indicum on MMP-1 (A), MMP-2 (B),
MMP-3 (C) protein expression. CCD-986sk cells were
incubated for 24 h in IMEM medium containing 10% FBS
were treated with various concentrations of S. indicum for 24 h
and then total protein was isolated. MMP-1, MMP-2, MMP-3
protein level was determined by western blot. Each values
represents mean =+ S.D. of three individual experiments.
Significant as compared to control (p < 0.05, “p < 0.01).
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Figure 5. MMP-1 (A), MMP-2 (B), MMP-3 (C) mRNA
expression rate of extract from S. indicum on fibroblast cell
(CCD-986sk). After CCD-986sk cells were started in serum
free medium free medium for 1 h the cells were treated with
25, 50 and 100 pg/mL of ethanol extracted of S. indicum for
24 h. Each values represents mean = S.D. of three individual
experiments. Significant as compared to control (‘p < 0.05, “p
< 0.01).

ffo

FEEY g5 2 A 383

3.5. MMP—1, MMP—2, MMP—32] mRNA 2t319| x| 1}
30l

MMP+= UVZEAL| & 35 o] &Ado] F7hew,
=7 MMPEl 93l X359 collagens &A%
o=, i Fresto] uje F ATES St Uk
J8}l¥l MMP+= tissue inhibitors of metalloproteinase
(TIMP)°]4} 2 @ -macroglobulin®} 722 A sl Aol 23]
o] A= 31 9o, JH9] keratinocyte, fibroblast
& 233 itk 22 AEZEo] MMPE EHIgHY
[29,30]. UVA°l o8 & o] F7t=+= MMPsell 74
NehE FEFo] HA= I dotr At A fobAl
Eo UVAE ZARIATE £ dFeAs MMP-1 2
MMP-2, MMP-3 Z}7}e] mRNA 23S glétr] 9fst
o ) e FE2=S *Eg A3 control ¥ H
DS W MMP-1= 5571 Z71shol webA fols)
A AAH Ao, Sim[31]¢] AH ] mRNA L& A3
AHE S W MMP-19] Td o] o Z1& g
A = AAH. MMP-2°9] mRNA 23 A3} =7}
Zhghel mebA] o] A= As AT F
oF. MMP-39] mRNA & 23} 374 ek 25
A3k T oA A 2skA| %+ control T Hal
mRNAE JAeh= AS FAS 5+ AUATHFigure 5).

2> o 32 ofN

4. 2 E

7 oHE FEES ©]-831 elastase, collagenase
As A AP CCD-986sk 4 f-obA| Lol A 2] MMP-1,
MMP-2, MMP-39] THaizl 2d 9 mRNA DA GA) &
H=E FGl3tY . 1 A clastase AL =7}
Z7Fe met E4844S Alske s FRlskdl,
HIEE 1000 ug/mLol A 37.8%% &4 TS JA)
£ YEFAA. Collagenase #3] €42 500 ug/mL &
TollA 31%, HEE 1000 ug/mLoA A= 45%Z B4
< JAEHoH, JA B F=7F S7HE oE
FolstAl Stk AlE AEES MIT 249+
3l Rls 25 F= 7] 100 ug/mLY ) 96%2]
AEES Bon, meba #d APE Alx S
] 100%0ll 7F7+-& 25, 50, 100 ug/mLolA 21 3)3}FS3 T},
MMP-1 & MMP-2, MMP-3 T+ @38 =43 2
I A oekE FEES AgstA ¥ 7] con-
trol* 3 B3PS o MMP-1= 100 pug/mL &= A
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63%5 YEPNR L, F=7t SVl whet f-ofshA 1t
2% 2SR = AUk MMP2= FE7F 718
HA 100 ug/mLe] F=73 oA 43%2] Tl T o)
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